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Methylenation of Carbonyl Compounds Using Chloromethyl-lithium; a New Method 
for Terminal and Exocyclic Olefins 
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Departamento de Quimica Organica, Facultad de Quimica, Universidad de Oviedo, 3307 I Oviedo, Spain 

The in situ generated chloromethyl-lithium reacts at -78°C with different aldehydes and ketones to afford, after 
lithiation with lithium powder, terminal and exocyclic olefins. 

The use of methylenetriphenylphosphorane in the Wittig 
reaction' remains the most generally useful method for the 
conversion of carbonyl compounds into terminal olefins. Since 
this discovery2 many alternative procedures have been intro- 

Scheme 1. Reagents and conditions: i, CICHJ-MeLi, - 78 to - 60 "C; 
ii, Li, -60 to 20°C. 
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Table 1. Olefins (2) from carbonyl compounds (1). 
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duced to expand the utility of this reaction.3 We report here a 
new method for the direct methylenation of aldehydes and 
ketones using chloromethyl-lithium.4 

The reaction of different aldehydes and ketones (1) with 
chloromethyl-lithium (generated in situ by reaction of chloro- 
iodomethane with methyl-lithium) at -78 "C followed by 
lithiation with lithium powder led to the corresponding 
terminal or exocyclic olefins (2)t (Scheme 1 and Table 1). 

The first step in the reaction is the addition of the carbenoid 
to the carbonyl group4 leading to the intermediate (3), which 
after lithiation gives the 6-substituted organolithium com- 
pound (4);s the final decomposition of this system through a 
6-elimination process6 yields the olefin (2). Typical procedure: 
to a solution of chloroiodomethane (11 mmol) and the starting 
carbonyl compound (1) (10 mmol) in tetrahydrofuran (25 ml) 
was added a 1 M diethyl ether solution of methyl-lithium (11 
mmol) over 15 min at -78°C under argon. The mixture was 
stirred for 45 min allowing the temperature to rise to -60 "C. 
Then lithium powder (45 mmol) was added; the resulting 
suspension was stirred for 6 h at the same temperature and 
then overnight allowing it to warm to room temperature. The 
mixture was hydrolysed with aqueous HC1, extracted with 
diethyl ether, the ethereal layer dried (Na2S04), and the 
resulting residue distilled to afford the olefin (2). In the case of 
the product (2a) it was isolated as its 1,2-dibromo derivative 
following the literature method.' 

We think that the method described in this communication 
represents a reasonable alternative to the Wittig reaction. 
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t All compounds (2) gave satisfactory spectral data (i.r., lH and 13C 
n.m.r., and mass spectra). 
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